Neuritogenic and survival-promoting effects of the P2 peptide derived from a homophilic binding site in the neural cell adhesion molecule.
The neural cell adhesion molecule (NCAM) plays a pivotal role in neural development, regeneration, and plasticity. NCAM mediates adhesion and subsequent signal transduction through NCAM-NCAM binding. Recently, a peptide ligand termed P2 corresponding to a 12-amino-acid sequence in the FG loop of the second Ig domain of NCAM was shown to mimic NCAM homophilic binding as reflected by induction of neurite outgrowth in hippocampal neurons. We demonstrate here that in concentrations between 0.1 and 10 microM, P2 also induced neuritogenesis in primary dopaminergic and cerebellar neurons. Furthermore, it enhanced the survival rate of cerebellar neurons although not of mesencephalic dopaminergic neurons. Moreover, our data indicate that the protective effect of P2 in cerebellar neurons was due to an inhibition of the apoptotic process, in that caspase-3 activity and the level of DNA fragmentation were lowered by P2. Finally, treatment of neurons with P2 resulted in phosphorylation of the ser/thr kinase Akt. Thus, a small peptide mimicking homophilic NCAM interaction is capable of inducing differentiation as reflected by neurite outgrowth in several neuronal cell types and inhibiting apoptosis in cerebellar granule neurons.